Urinary free lI-hydroxycorticosteroid/creatinine ratios were determined in early morning urine samples from 113 females (age range 20-45 years) and 65 males (age range 22-45 years). Basal values in normal subjects fluctuated between 5 and 55 ",mol/mol creatinine. In four patients in whom Cushing's syndrome was diagnosed, urinary free 11-hydroxycorticosteroid/creatinine ratios were greater than 85 ",mol/mol creatinine. Administration of dexamethasone (0.5 mg/q.i.d.) to nine normal laboratory stafffor two days resulted in a suppression of the urinary free l l-hydroxycorticosteroid/creatinine ratio to less than 50% of the mean basal value in all cases. This degree of suppression did not occur in two cases of Cushing's syndrome due to adrenal tumours. deter-36 S.D. C.V. co
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Between Batch Precision
Recovery ofradioactive cortisol [1,2-3H] cortisol (Radiochemical Centre, Amersham) was added to a urine pool and extracted with dichloromethane (10 ml). The extract was then taken to dryness under air and the residue assayed for recovery of [1,2-3H] cortisol. The mean recovery for 10 estimations was 88 % ± 6 %(S.D.).
Precision
Between-and within-batch precision was mined by analysing pooled urine samples. Within Batch Precision (a) Urinary l l-hydroxycorticosteroids (b) Urinary creatinine assay urinary free ll-hydroxycorticosteroids. An alkali wash with 0.2M NaOH (2 ml) was included to remove phenolic compounds from the dichioromethane extracts.
Urinary creatinine. Creatinine was determined by AutoAnalyzer, using the Jaffe reaction, (Cook, 1975) .
MATERIALS AND METHODS
Collection of urine samples. Subjects were asked to collect a sample (100 ml) from the first urine passed in the morning after waking. Samples which were Blanks not analysed within 24 h were frozen at -20°C.
When water (I ml) was analysed instead of urine, Urinary free II-hydroxycorticosteroids. The method no apparent corticosteroids or creatinine could be described by Mattingly et at. (1964) was used to detected. 203
The value of urinary free cortisol determinations in the differential diagnosis of simple obesity and Cushing's syndrome is well established (Cope and Black, 1959; Mattingly et al., 1964; De Moor et al., 1960; Murphy, 1967) .
The f1uorimetric analysis of urinary free 11hydroxycorticosteroids (Mattingly et al., 1964) is a rapid and sensitive technique. However, it has been criticised (James and Landon, 1968 ) on account of non-specific blank effects, which occur when urine samples are not stored frozen.
Collection of 24 h urine samples is inconvenient to both patient and clinician and is in practice notoriously inaccurate. A convenient alternative to the 24 h urine collection is to express the results relative to the excretion of creatinine (UFCjCr ratio). This method has been successfully applied to the measurement of oestriol, in pregnancy (Rao, 1974) and in female infertility investigations in this laboratory (Beastall and McVeigh, 1976) . Urinary creatinine, which is derived mainly from protein catabolism, is excreted at a relatively constant rate from day to day in most subjects (Bleiler and Schedl, 1962) . It has been demonstrated that a good correlation exists between the excretion of cortisol and that of creatinine over a wide range of renal function (Burke and Beardwell, 1971) .
In this study the clinical usefulness of the UFC/Cr ratios in the assessment of adrenal function is evaluated. 
Reference values
Measurements of UFC/Cr carried out in urine from laboratory staff, students and patients without endocrine abnormalities (age range 20-45 years) ranged from 5 to 55 f'mol/mol (males 17.8 ± 8.3 (S.D.) f'mol/mol; females 23.3 ± 8.9(S.U.)) f'mol/mol as shown in Fig. 1 
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DISCUSSION
The method described provides a rapid screening test for the detection of pathological states associated with cortisol overproduction. The UFC/Cr ratio has advantages over the determination of plasma cortisol in that, unlike total plasma cortisol, it reflects the concentration of free, biologicalIy active, cortisol in plasma. The free cortisol, not being bound to protein, is more easily excreted during passage through the kidney. Also the colIection of specimens is simple; samples may be sent to the laboratory by outpatients. Mattingly et al. (1964) have shown that measurements of urinary free cortisol in 24 h urine samples show a good correlation with the cortisol secretion rate. The present data (Fig. 2) have also shown that administration on the excretion of urinary free ll-hydroxycorticosteroids is shown in the Table. In normal subjects the response varied with each subject. However, most showed a suppression of the UFC/Cr value to less than 50 % of the control value during the administration of the lower dose of dexamethasone (0.5 mg q.i.d.). Administration of the larger dose of dexamethasone (2 mg q.i.d.) did not significantly lower the UFC/Cr value further. In two patients who later had adrenal tumours removed by surgery the markedly raised basal levels obtained during the control days could not be suppressed by either dose regimen of dexamethasone. However, in two patients with Cushing's syndrome due to excessive pituitary ACIH secretion (confirmed by ACTH assay) the high basal levels of UFC/Cr observed during the control days was suppressed by the low dose of dexamethasone. a good correlation exists between the 24 h urinary free cortisol results and the UFC/Cr in morning urine specimens. A more rapid test of adrenal function was suggested recently by Mattingly and Tyler (1976) using a timed, 8 h overnight urine collection. The 8 h collection, however, still has some of the disadvantages of the 24 h colIection in that the colIection of urine must be known to be exactly a complete 8 h collection. This assumption is not required when the UFC/Cr ratio is used. It is known that the excretion of urinary free cortisol is subject to a circadian rhythm in normal Urinary free ll-hydroxycorticosteroid/creatinine ratios in early morning urine samples 20, subjects (Kobberling and Von Zur Muhlen, 1974) , maximum and minimum excretion occurring at approximately 0600 hand 0200 h respectively; this rhythm is, however, abolished in subjects with Cushing's syndrome. These findings have two important consequences for the interpretation of UFC/Cr ratios. Firstly, to ensure that results from different subjects are comparable, the time of urine collection should be standardised. In the present study it was found convenient to use the first urine passed after waking in the morning. Secondly, the diagnosis of Cushing's syndrome may be enhanced by measuring the excretion of urinary free cortisol at a time when the cortisol secretion rate is minimal in normal subjects (i.e., 0200 h), since the absence of circadian rhythm in patients with Cushing's syndrome should make the difference between normal subjects and those with Cushing's syndrome even more apparent.
The present data support the view that measurement of the UFC/Cr ratio in the morning urine sample offers a rapid and effective screening test of adrenal function and may play a useful role in the diagnosis of adrenal hyperactivity.
